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Aldrin was the insecticide widely used in Ontario, however.
its metabolite dieldrin is the compound found in environmental samples.
Dieldrin was
present
in one fifth of the water
samples analysed
(Table 3—2)
at a level of 1.6-1.7 ng/L.
Sixteen percent of water samples exceeded the
I.J.C. objective of l ng/L concentration level.
Dieldrin was detected in the
stream bed sediments of only<mxavatershed (AG—l3), the same watershed that
had the highest levels of dieldrin in water (7-8 ng/L).
The greatest losses
occurred in the January to April period, with H9% and 90% of the annual total
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































or in combination with 2,4,5—T.
2,4—D appeared in 8.1% and 5.8% of waters
in the 1975—76 and 1976—77 periods respectively; annual losses amounted to
4.54 and 2.22 kg.
Of the losses,
86.6% and 53.9% came from the spraying of
rights of way and 13.4% and 47.2% came from agricultural use respectively
in the two annual periods.
In the case of spraying of rights of way 0.46%
and 0.15% of that applied was lost to water in the first and second years
respectively.
In the case of spraying farm crops only 0.02% and 0.04% of
that applied turned up in water.
2,4,D appeared in water to correspond
with summer and fall spraying and was linked to actual use and not to
residues in the soil.
Unit area loadings in 1976-77 were half those in the
first year (Table S—2). One water sample exceeded the I.J.C. objective and
it came from right of way spraying where 2,4,D was directly sprayed into the
Mater.
2,4,5—T. This herbicide was exclusively used in the spraying of rights
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EPTC was used to control weeds in beans and vegetables.
In
beans 23.6% of the hectarage was treated.
EPTC was present in 5.7% of a









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































AG—3 Cash corn, beans, beef, swine, clay loam Huron—
grains, pasture dairy Perth
AG—H Silage corn, mixed dairy, beef loam Wellington
grain, pasture
AG—5 Corn, pasture dairy, beef loam, Oxford
silt loam
AG-B Mixed grain, beef, dairy, loam, ‘ Huron—
pasture, corn swine silt loam Wellington
AG—7 Forage, pasture, general sandy loam Northumber—
tobacco land
AG—lO Pasture, mixed dairy, poultry, clay Niagara
grains, corn beef
AG-ll Pasture, mixed beef, dairy clay loam Peel
grains, corn
AG-l3 Cash crops, fruit, few sandy loam, Essex
vegetables sand, clay





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Rain and groundwater samples were collected from volumes collected in
rain collectors or from volumes drawn from piezometers.
Stream bed sediments
were taken from the top 5—10 cm of the stream bed which had been divided into
3—5 sections across the stream.
The samples were collected using an aluminum
coring device and cores were composited before subsampling.
Temperature and
pH of the sediments were determined prior to delivery to the laboratory.
Sediments were air dried prior to analysis.
Between April 1974 and May 1977 a total of 1338 water samples and 11
sediment samples were analysed.
This represented 7140 separate analyses
(Appendix V). In 197M water samples were analysed for herbicides only, and
waters from watersheds AG-1,2,3,5,10 and 13 were analysed for sftriazines
while water from AG—u,6,7,ll and 1” were analysed for phenoxyalkanoic and
benzoic acids. Between 1975 and 1977 water samples were analysed for diphen—
ylethanes, cyclodienes, organophosphates, PCB, triazines and chlorophenoxy—
alkanes. Between June and August water from AG-2,3,6,7 and 13 were analysed
for N—methyl and/or thiocarbamates. Ground waters were analysed for sftriazines
from six locations in AG—13 at depths between 2.u—7.8 m. Rain water samples
collected May and December 1975 were analysed ftm~dipheny1ethanes, cyclodienes,
PCB and organophosphates. Special samples collected from AG-l3 between October


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 extracts, evaporated to 1—2 mL with rotary vacuum, and transferred to a test
tube using 5 mL iso—octane as a rinse. Diazomethane (LL mL, u—6% inethyl
ether) ms added and esterification was allowed to proceed for one hour at
room temperature. The mixture was then evaporated to a fixed volume using a
gentle stream of air (Yip, 1971.)
GLC Determination
Methyl esters of the phenoxy and benzoic acid herbicides were
determined by gas—liquid chromatography with the following
parameters:
Column: 1.8 m x u m i.d., 5% Dexsil
L+00 QC on 80/100 mesh Varaport 30
Column
Temperature: 160C isothermal
Carrier gas: helium at 50 mL/min.
Detector: Coulson conductivity, halogen specific mode
Injection
Volume: 2-50 uL (DA-10 mL sample equivalent)
Herbicides Routinely Screened
 
The following compounds are routinely recovered, identified and
measured: 2,u—D, 2,4,5-T,MCPA and dicamba.
2 . 2.3 s—Triazine Herbicides
Extraction: Water (1.0 L) was transferred to a separatory funnel and
the pH was adjusted to 9 with dilute ammonia. Extraction was effected by
shaking twice for 60 seconds with 100 mL portions of chloroform and passage
of the chloroform extracts through dry adsorbent cotton. The combined ex—
tracts were evaporated to 1—2 mL with rotaryvacuum, 10 mL iso—octane were
added, and re-evaporated just to dryness followed by re—solution in a
measured amount of methanol (Ramsteiner et a1, 1971+, Sirons et a1 1973)
GLC Determination:
Triazine herbicides were measuredby gas-liquid
chromatography using the following parameters:
Column: 1.8 m x H mm i.d. 5% Carbowax
20 M on 80/100 mesh Varaport 30
Column
Temperature: 210C isothermal
Carrier gas: helium at 50 mL/min.
Detector: Coulson conductivity, nitrogen mode
Injection





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Column temperature: 150C isothermal
Carrier gas: nitrogen at 80 mL/min
Detector: flame photometric, sulfur mode










































The low levels of pesticides and pollutants normally encountered in
water makes confirmation by alternate means of analysis difficult. Semi—
confirmation of pesticide identity was achieved by (a) the use of element—
specific GLC detectors e.g., conductivity detection in the Cl— and N—
specific modes, and flame photometric detection in the P— and 8- specific
modes; and (b) the use of alternate column GLC, i.e. use of a GLC column
of different polarity so that characteristic retention times are signi—
ficantly changed.
2.3 (Egality Control
Duplicate water samples were picked up at random on 31 occasions to
check the sampling technique and the analytical procedure (Appendix VI).
On most occasions, good agreement was obtained where the contaminatory
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the two-year study period was:





p,p—TDE 23% o,p—DDE and
o,p—TDE not detected
The annual mean residues
of
zzDDT for the 11 agricultural
watersheds
ranged from 3.1 to 21.0 ng/L with individual water samples containing from
‘<0.H to a high of 3H7 ng/L (Table 3—2, Appendix IX); the highest mean resi-
dues
werefound in AG—2,S,7 and 13
and were associated with tobacco and
vegetable production where the use of DDT was either greater than that in













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Since DDT has had no official agricultural use in Ontario since 1972,
its presence in stream water is the result of its long-term persistence.






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Unit area loading of zliﬂ‘and dieldrin in 11 agricultural







Sep—Dec Jan—Apr Total May—Aug Sep—Dec Jan—Apr Total











































































































































































































































































































































































Residues of Pesticides and Pollutants found in stream






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































of O.H ng/lg. Measurable mean residues of HE were found only in AG—13 at
levels of 7.6 ng/L in 1975-76 and 2.9 ng/LI in 1976—77. During the two-year
period, HE was present in 25% of the samples from AG-l3 indicating the past




















The highest level of HE found was 370 ng/L in a water sample collected on
June 6, 1975, suggesting that heptachlor was being used at that time some-
where in the watershed. This was the only occasionon which the level of HE
exceeded 100 ng/L in the two years of the study.
Total losses of chlordane per year ranged from 0 tol+g for individual
watersheds in 1976—77 (Appendix XVI). Losses of HE ranged from 0 to 9 g/year
in 1975—76 andO to 27 g/year in 1976-77. Unit area loadings for HE and






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































A water quality objective of 60 ng/L and 1 ng/L for chlordane and
heptachlor epoxide, respectively, has been adopted by the I.J.C. (1977).
During the two—year sampling period from May 1975 to April 1977, no samples
of water contained chlordane above the adopted standard but H.8% of samples
contained HE which exceeded the adopted standard. Use of chlordane on corn
was deleted as of January 1, 1978 (Agriculture Canada, 1977).
3.3.3 Total Endosulfan
Presence in water
Endosulfan as formulated is a mixture of cis and trans isomers in an
approximate ratio of 7:3. The insecticide is applied for the control of
foliar insects on tobacco, fruits and vegetables. It oxidizes rapidly to
the sulfate metabolite on plant tissues and in water it is converted into
either the diol or sulfate, depending upon the pH (NRCC, 1975). The fre—
quency of endosulfan found in the water samples from the 11 agricultural
watersheds was:
endosulfan sulfate — 17.7%
— 19.2%
a - endosulfan - 9.5%
B — endosulfan — 17.8% total endosulfan
Endosulfan diol was notdetectable by the screening procedure used
in the analysis.
The mean annual residues of endosulfan in water for all 11,vatersheds
was 3.7 and 2.9 ng/L for 1975—76 and 1976—77, respectively (Table 3—10, Ap-
pendix XVII); all watersheds exhibited lower residues in 1976-77 than in
1975-76 although the decline in water from AG—13 was only slight. Annual
mean residues in water ranged from <O.H ng/L in AG-3,M,1O and 11 to 16 ng/L
in AG—13 in 1975-76 and from non—detectable in AG-7 and 11 to 15 ng/L in
AG—13 in 1976-77. AG—l3 consistently exhibited thehighest residues in
water reflecting the use of endosulfan in the production of tobacco, fruits
and vegetables (Frank and Ripley, 1977).
Annual losses of total endosulfan ranged from 1.8 g in AG—ll to 178.9 g
in AG—13 during 1975-76 and from 0 in AG—u,7,11 and in to 55.2 g in AG—13
during 1976—77 (Appendix XVIII). This represented unit arealoadings that
ranged from 0.L+ mg/ha/yr in AG—3 to 89.9 mg/ha/yr in AG—13 in 1975—76.
These losses declined in 1976—77 with a range from 0 mg/ha/yr in AG—3,u,7,
10,11 and 14 to 27.7 mg/ha/yr in AG—l3 (Table 3—9).
Sources of Endosulfan and Entry into Stream.water
The highest endosulfan losses occurred in AG—2 and AG—13 watersheds
in which the insecticide is used to control foliar insects on tobacco and
vegetables. The incidence of endosulfan in the remaining watersheds cannot















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































PCB in the water
showed
that removal rates























and was actually followed by an
increase
in PCB discharge
as the flow volume declined.
In AG-u where base flows were being measured,
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 in soil from one year to the next (Harris and Turnbull, 1977) but it has
been detected in soil during the year of use (Frank et a1, 1977). Chlor—
pyrifos was notdetected in stream bed sediments nor in rainwater (Tables
3-H, 3—5); hence losses to water are associated with the use of chlorpyri-
fos within the spray season.
The I.J.C. (1977) has proposed a water quality objective for chlor—
pyrifos based on 5% of the median lethal dose to the most sensitive local
1 species (bluegill) over a 96 hour period. The 1C50 for bluegill is recorded
as 2.6 ug/L for a 96 hour period (McKee and Wblf, 1971) which by calcula—
tion gives a water quality objective of 130 ng/L. Over the two year samp-
ling period, no water was found to contain chlorpyriphos which exceeded
this proposed level.
3.7.2 Diazinon
This OP insecticide is used for the control of foliar insects in
vegetables and according to Frank and Ripley (1977), it was used onlyin
AG—S and AG—13 at rates of 0.7 kg/ha on a total area of 11 ha.
Diazinon was detected in water from three watersheds, namely, AG—2,
AG-B and AG—13. An unexplained water contamination occurred in October
1975 in AG—2 (Table 3—17, Appendix XXIV and XXV) which amounted to a loss of
1376 g; this could not be associated with outdoor use because the loss
occurred in the non-growing part of the season, therefore, it could be at—
tributed toindoor use or spillage. Diazinon was detected in a water sample
in AG-B at a level of 30 ng/L on June 18, 1975 resulting in a loss of 2 g;
since diazinon was notused on any farm in AG-B larger than u.5 ha,the
source was probably a small property which was not surveyed in Project 5
(Frank and Ripley, 1977).
Diazinon was repeatedly detected in the water of Hillman Creek, AG—13.
During 1975—76, 34% of water samples were found to contain diazinon and 74%
contained diazinon in 1976-77 (Table 3—17, Appendix XXIV). The actual
losses over the two years are estimated at 19.65 kg and 2.41 kg for 1975—76
and 1976—77, respectively (Appendix XXV). The source of diazinon was traced
to an indoor use in whidh it was used for fly control in a series of mush—
room houses that were linked directly to the stream by a pump and drainage
tile. Subsequent sampling above and below the outlet confirmed the origin
of these diazinon losses (Table 3-18). In 1975—76 the mean residue in the
AG—13 stream water was 5.75 ug/L and for 1976-77 it was 1.02 ug/L (Table
3—17); the highest individual levels for the two year period were 140 ug/L
and 26 ug/L, respectively. The peak concentration occurred in August 1975,
which was preceded by alower peak in June, 1975 and followed by asecond
peak in October, 1976 (Appendix XXIV).
The total losses of diazinon from outdoor use over the two year
period were calculated at2 gvdﬁle losses from indoor use andout-of-season
use are estimated at 21 kg. Unit area loadings had little meaning since


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The following OP insecticides were also in use in the various water—
sheds: azinphosmethyl, chlorfenvinphos, demeton, dimethoate, fensulfothion,
mevinphos, parathion, phorate, phosalone and phosmet.
None of these in—





Five triazine herbicides are used in the 11 agricultural watersheds
including atrazine, simazine, cyprazine, metribuzin and cyanazine (Table
3-1, Appendix XX); of this group, cyanazine was the only triazine which
was not included in the analytical screening procedure. In addition to
the above, prometone was identified in some samples but did not appear to




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 Cause: Storm Runoff: High stream flows (flows in excess of 1200
to 1400 L/sec) indicated runoff events.
Spills: Carelessness around streams, appearance of
high concentrations in absence of runoff
events, high atrazine:desethylatrazine
ratio (above 3:1).
Base Flow: Absence of runoff event or spill, base flow
conditions (below 1200 to 1400 L/sec) indi—
cated mainly internal soil drainage.
Spills included losses of the pesticide to the water as the result
of back-siphoning of spray equipment during filling operations, empty con—
tainers left in or near streams, washing spray equipment, overfilling, loss
of chemical foam while filling, spray drift and direct over—spray of streams.
Actual losses of atrazine by watershed are tabulated in Appendix XXIX
and XXX; unit area losses in milligrams per hectare per year for both atra—
zine and desethylatrazine are calculated for the 1975-76 period (Table 3—22)
and for the 1976-77 period (Table 3—23). In the two years of the study,
runoff from all soils accounted for 62.1 and 56.8% of the total losses re-
presenting a unit area loss of 1362 and 1056 mg/ha/yr respectively. Tile
drainage accounted for 20.3 and 20.8% of the losses or an input of 446 and
386 mg/ha/yr for the two years. Spills were calculated as representing 17.6
and 22.4% of the total loss or 385 and 419 mg/ha/yr ( Table 3-22, 3—23). In
the May-August period, losses due to storm runoff and spills were of the same
magnitude in both years whilein the January—April period most of the losses
resulted from storm runoff and no spills were recorded. One-third to two-
fifths of the total atrazine loss in both years occurred during storm runoff
conditions in the January-April period.
Atrazine losses from clay and clay—loam soils, as compared to sandy and
sandy— loam soils, were almost 10 times higher in 1975—76 and 6.5 times higher
in 1976—77; losses from loam and silt—loam soils were intermediate between
these two extremes. In clay soils, storm runoff accounted for 66.5 and 54.5%
of the annual loss respectively for the two years and was equally divided
between the May—August and January—April periods for 1975-76 while in 1976-77
the largest loss occurred in the.January-Apri1.period.
On loams and silt
loams the losses were primarily from storm runoff events in the January-April
period, and accounted for 42.1 and 46.5% of the total annual loss. The largest
losses from sandy and sandy loam soils Were by means of base flow (tile
drainage) (38.2%) and spills (32.4%) in 1975—76 and these occurred mainly in
the May—August period.
However, in the 1976—77 period losses from sandy soils




Examining atrazine losses on a seasonal basis, the May to August period
was characterized by medium to low flow conditions (6.0 to 31.3% of the total
annual
flow)




atrazine into stream water.











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the maximum proposed level-of 100 ug/L, the latter is used as the criterion.













in potatoes, tomatoes and soybeans.
Reported uses of metribuzin (Frank and
Ripley,
1977) occurred only in AG—l, AG—S and AG-13 at a rate of 0.79 kg/ha
on 303 ha of land.
Presence in water
Metribuzin was detected in 1% water samples (1.5%) over the two year
period (Table 3-24); it was detected in three watersheds in 1975-76 but
only in two watersheds in 1976—77. All losses occurred inthe May-August




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































were found which exceeded the proposed objective of 100 ug/L.
3.8.H Prometone





































have had use on non—cropped areas or on non-agricultural areas which were
not covered in the use-survey.























less than the detection limit of 0.0u ug/L (Table 3-2”, Appendix XXXI).
In 1975-76, prometone was detected in only one sample (AG—6) with a calcu—
lated loss oflw+g(Table 3—25); this loss was associated with a runoff
event in November (Appendix XXXII). In 1976—77 losses were observed from
AG-5,6,10 and 13 with a combined total loss of 96g. Losses in August
(AG—l3) and November (AG-10) appeared to be from spray drift (2 g) since
concentrations were attrace levels and were not associated with a rainfall
event; the remaining loss (9+g)appeared to be caused by runoff events in
AG-5,6 and 10. Unit area loadings ranged from O to 8 mg/ha/yr in 1975-76
and 0—18 mg/ha/yr in 1976-77 (Table 3—26).
Prometone was not identified in stream sediments and rainwater or in
groundyaters of AG-13 (Tables 3—H, 3—5). Prometone has been shown to per—
sist for several years in soil when used for total vegetation control.
Water 1i




















































































































































































































































































































































































































































































































































































































































































































of simazine use on corn.


























































































































































































atrazine in AG—l; total spills represented 65.7% of the annual loss in
1976-77. Losses due to runoff events were 876g<3r slightly higher than in
the previous year, but, because of the single spill incident, this repres—
ented less than half the total loss from AG—l. Losses through tile drainage
were very low at 25g and 15 g in the two respective years.
Spills of simazine in AG—l, 3, H 8 10 occurred in conjunction with
atrazine spills, again revealing that simazine was not recognized as a com—
ponent of the herbicide formulation for the purpose of the use survey
(Frank and Ripley, 1977). The highest spill in AG-l resulted in atrazine:
simazine concentration ratios that ranged from 4:1 to 6:1 in water. Spills
appeared to be a significant pathway for emergence into water. Unit area
loadings in 1975—76 varied from 0 to 168 mg/ha/yr and in 1976—77 from O to
2m mg/ha/yr (Table 3—21).
In general, the behaviour of simazine in soil is similar to that of
atrazine; it is more strongly adsorbed to organic matter and colloidal
particles and is less soluble and less readily leached from soils (Bailey
et al, 1968, Harris and Warner 1964, and Nearpass 1965). Under neutral or
slightly alkaline soil conditions, simazine appears to be stable and it






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1977 and Appendix II).

































































   
which a total of 261+g was lost to the stream water, representing about
0.001% of the total applied to the land (Table 3-25). Unit area loadings
were 0 to 1+3 mg/ha/hr in 1975-76 with no observed loss in 1976-77 (Table
3—26).
Alachlor was not identified in stream sediments (Table 3-H) , in rain-
water (Table 3—5) , or in groundwater from AG—13 collected at depths of
3.|+ to 7.0 In.
Water Quality
The most sensitive fish species to alachlor is rainbow trout which
have exhibited a 96 hr TLm of 2.3 mg/L (WSSA, 1974). Based on a 5% safety
objective, a level of 115 ug/L is calculated and the proposed level of
100 ug/L is applied. Alachlor incidence and quantities in stream water
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methoxychlor l 11 12
mevinphos 0 . 8 0 . 8
parathion 57 57
phorate 107 107









Total 23.1} 2708 12143 1.4 281 86 4H14.8 8757.6
No insecticides were usedin AG—6, 10, 11 or 19















































































































































































































































































































































































































































































































































































































Use in the Agricultural Watersheds
1975
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) Total monthly flow volumes for 11 agricultural


































































































































































































TOTAL 10,029 03,752 30,001 8,088 12,722
26,659


































































































































































































1/ In brackets — rough estimate of flow volume
2/ AG—ll not included in 1975—76 totals
  
APPENDIX VIII(b) Mbnthly losses of suspended solids leaving 11
agricultural watersheds between May 1975 and April 1977
 
Suspended solids
lost (kg X 103)





Nay 2 70 17
June 1749 29 23 1
July 3 255 2





Oct. 1 27 1
Nov. 1 38 14
Dec. 76 60 4 26
Jan. 20 75 26 (1) 18 10 19 25 14 216
Feb. 4241 239 255 (27) 130 18 166 246 33 5,346
March 529 409 369 (681) 114 158 58 264 207 494 2,602
April 22 127 478 (24) 12 93 25 336 114 2 1,209








































































May 42 96 30
June 26
42 3













March 723 417 857 799 529 149 235
April 945 172 64 40 14 16 50




























































































































































tion means of DDT
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Content in water (ug/L)
 






























































































































































































































































Continued . . . .





YEAR MONTH AG-l AG-2 AG~3 AG-U AG—S AG—B AG—7 AG-lO AG—ll AG—l3 AG—-lkL
 




Feb. 1 T ND ND ND ND ND 5 ND
1
Mar. T ND ND ND ND ND ND ND ND 8 ND
2








May ND ND ND ND ND ND ND ND
5 ND
ND—l ~T
June T ND ND ND 1 ND
3 6 ND
July T ND ND ND ND ND ND ND 9 ND
Aug . ND ND ND ND ND ND ND ND ND 13 ND
 
Sep.
ND ND ND ND 1 ND ND 6 ND








Cont inued . . . . . . .
 
































































































































































































































































































































































































































































































































 v APPENDIX XV















































































T(C) lCC) 3(C) 1(C) 5(C) 1(C)
1(C) 7(H)2(C) 1(C)























































































































































































































































































































































































































































































































































































Content in water (mg/IQ











































June ND ND ND





















































































































































































































































ND — not detected 0.u ng/L
T — Trace 0.4—0.9 ng/L
 
 
Amount of Ezendosulfan leaving ll agricultural















































































































































































































































































































































































































Amounts of endosulfan components leaving 11 agricultural
1.7





















































































































































































































































































































































































Monthly concentrations of chlorophenoxy and chlorobenzoic acid herbicides



























































































Continued . . . . . .
 APPENDIX XX


































































































































































































































































Aug. T(D) 0.6(D) ND ND
























Nov . ND ND ND



























ContJ'nued . . . . . . . .
 APPENDIX XX
Continued . . . .
 






















































in 197” was Ganaraska River





















     
APPENDIX XXI Amount of chlorophenoxy and chlorobenzoic acid herbicides leaving
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Losses of atrazine and desethylatrazine from
10 agricultural watersheds between May 1975
and April 1976
 
Amount in stream water (kg)
 
Watershed











Base flow 0.86 0.62 0.41 1.89
Spill 2.14 0.00 0.00 2.14
TOTAL 19.79 2.04 0.76 22.59































Base flow 1.09 1.77 2.17 5.03
Spill 6.80 0.00 0.00 6.80
TOTAL 8.06 4.78 20.83 33.67
AG—4 Storm runoff 0.00 0.00 0.91 0.91
Base flow 0.22 0.23 0.56 1.01
Spill 1.09 0.00 0.00 1.09
TOTAL 1.31 0.23 1.47 3.01
AG-S Storm runoff 0.00 0.37 3.62 3.99
Base flow 1.07 0.46 1.05 2.58
Spill 0.25 0.00 0.00 0.25
TOTAL 1.32 0.83 4.67 6.82
AG—6 Storm runoff 2.0; 0.34 1.41 3.76
Base flow 0.70 0.66 0.12 1.48
Spill 0.00 0.00 0.00 0.00
TOTAL 2.71 1.00 1.53 5.24
AG—7 Storm runoff 0.00 0.00 0.00 0.00
Base flow 0.63 0.10 0.00 0.73
Spill 0.00 0.00 0.00 0.00
TOTAL 0.63 0.10 0.00 0.73
AG—lO Stormrunoff 0.42 1.39 2.94 4.75
Base flow 0.44 0.75 0.74 1.93
Spill 2.01 0.00 0.00 2.01
TOTAL 2.87 2.14 3.68 8.69
AG—13 Storm runoff 0.26 0.00 0.17 0.43
Base flow 0.28 0.14 0.05 0.47
Spill 3.23 0.00 0.00 0.23









































































































































































































































































































Base flow 0.16 0.17 0.33 0.66



















Base flow 0.30 0.38 1.29 2.47
Spill 1.96 0.00 0.00 1.06
TOTAL 3.55 0.46 5.28 9.29
AG—6 Storm runoff 0.09 0.00 3.29 3.38
Base flow 0.12 0.05 0.11 0.28
Spill 0.00 0.00 0.00 0.00
TOTAL 0.21 0.05 3.40 3.66
AG-7 Storm runoff 0.00 0.00 0.00, 0.00
Base flow 0.00 0.00 0.00 0.00
Spill 0.00 0.00 0.00 0.00
TOTAL 0.00 0.00 0.00 0.00
AG—lO Storm runoff 0.03 0.00 1.74 1.77
Base flow 0.54 0.02 1.34 1.90
Spill 3.13 0.81 0.00 3.94
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